The purpose of the present research was to analyze the available data on river restoration 14 projects. As the framework of our study, we conducted a structured international survey. We asked 15 selected entities and experts from among those responsible for river restoration in European 16 countries about the details and costs of European Union river restoration projects. We examined 119 17 river restoration projects that were implemented in Europe between 1989 and 2016; some of the 18 projects were still ongoing. We observed that the number of river restoration projects has been 
3 of 14 possible, we carried out a structured review of river restoration databases such as River Wiki [26] 98 and Onema [27] . The River Wiki database is funded by the Environmental Agency (England) and 99 administered by the River Restoration Centre (UK). 
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The general analysis of the questionnaire consisted of summing up the answers for each query
103
and conducting standard statistical analyses. The collected structured data allowed for rough 104 calculations of the unit cost for river restoration in Europe, expressed in kEUR/ha. Although this 105 information provides only a very general approximation, we found it critical, as it is the most accurate 106 economic measure of a river's aggregated ecosystem services. This cost refers to the amount of funds 107 that stakeholders will pay to bring back a functioning riverine ecosystem that provides aesthetic 108 value as well as services such as biodiversity, self-purification, and sustainable flood/drought 109 mitigation.
110
Results
111
We obtained 105 questionnaire responses from 19 countries, of which 102 were reliable sources
112
of data for the analysis. This is response rate of 36%, which we considered sufficient for purposes of 113 our study. Altogether, we analyzed 119 river restoration projects in detail (Fig. 1) . The collected 
122
We collated projects by the year when they were finished. The earliest project for which we have 123 data is from 1989. The most recent year we considered was 2016, but some of the projects were still 124 running and the end of that year. However, to keep the analysis clear, we assumed that, in such cases,
125
2016 was the terminal year for these restoration projects. Either way, the number of European river 126 restoration projects in the countries for which we have data has clearly increased since the last two 127 decades of the 20 th century (Fig. 2) .
128
In the next step, we analyzed the setup of the river restoration projects. We attempted to 129 determine whether these projects analyzed were planned and implemented with the active 130 participation of the local authorities; whether their results were monitored to allow for adaptive 131 management; and whether the river restoration initiatives belonged to or result from any structured,
132
large-scale river restoration strategy (e.g., a national river restoration plan part of large-scale (e.g., nationwide) river restoration policies, meaning that the majority of the EU 137 river restoration projects comprised the individually planned actions of interested entities (Fig. 3) . 
145
Regarding the main goals of the river restoration projects, we revealed that an increasing number 146 of projects are oriented beyond the river channel (to include the floodplain and the whole catchment; (Fig. 4) .
154
Among the river restoration projects analyzed, the majority (51%) were designed and 155 implemented by regional authorities or by other entities working on a regional scale (Fig. 5) .
156
Nongovernmental organizations (NGOs) were reported to have participated in 13% of the projects 
185
The level of EU co-funding for river restoration projects has increased from 43% (in 2000-2005) 186 to 65% (in 2010-2015). In the last time frame analyzed (2016 onward), the rate of EU co-funding 187 decreased to 52%. However, the last time frame analyzed is still not complete, as it does not cover a
188
full 5-year period. In the years analyzed, the total budgets for river restoration projects did not differ 192 Table 2 . p-values of the T-Test of the differences between total budgets of river restoration projects in 
199
Once considering the total budgets of the river restoration projects and the areas of their 200 influence (lengths and widths restored), we calculated these projects' average unit value per hectare 201 of restored river (Fig. 7) . We revealed that, on average, the cost of restoring 1 ha of river was 310 000 found that the differences among these groups were more significant than those between the time 217 frames (Fig. 8. ; Tab. 4). al. [29] ; for instance, the number of river restoration projects implemented in Europe continues to
222
247
increase. In our analysis of the structure of river restoration projects, we noted that less than half of 248 all the projects (42%) were part of a larger restoration strategy. Therefore, the majority of river 249 restoration projects were designed and implemented on a site basis, driven by the river managers' 
267
Although Wohl et al. [29] reported that most river restoration projects are oriented at one river 
288
We estimated the average unit costs for EU river restoration projects, expressed in EUR · ha -1 ,
289
and although we calculated these values with a relatively small sample, there were few statistically 290 significant differences across temporal, spatial or technical scales (Tab. 2, Tab projects could be considered permanent assets that undergo amortization (depreciation over time).
299
The annual depreciation (amortization) rate applied to the calculations made it feasible for us to 
309
These values represent the price that European society wishes to pay (technically, has already 310 paid) to restore river functions. Hence, we consider this value to be the monetary dimension of 311 healthy rivers' ecosystem meta-service. Due to each river restoration project's complex aims and 312 measures, it is difficult to calculate the elementary values of a particular ecosystem's services (e.g., a 313 restored river as a new habitat for fish), but the given annual unit cost of restoring 1 hectare of a river 314 system is likely to represent the average long-term value of that river's services.
315
Interestingly, the calculated unit cost of river restoration may now be referred to as the value of and also dealt with lakes in addition to rivers. However, the river restoration projects that we 326 analyzed also referred to floodplains, which de Groot et al. [35] and Costanza et al. [16, 36] listed in a 327 different category; the floodplain projects in these studies were priced much higher than average.
328
Despite these differences, all of the cited values have the same order of magnitude. This allows us to
329
hypothesize that the methodology we used to assess the unit value of the riverine ecosystems' meta- 
Conclusions
360
We analyzed 119 river restoration project from 19 EU countries, revealing that the number of 361 river restoration projects has been increasing over the time frame analyzed (1989-2016). We also 362 observed that the complexity of these river restoration projects has increased; in addition to the 363 restoration measures in river channels and floodplains, more catchment-scale initiatives are now 364 being implemented. We also revealed that majority of river restoration projects were not done in the 365 framework of any larger (e.g., country-scale) policy, meaning that most are individual actions
366
implemented by groups such as regional authorities. We also observed an increasing involvement of 
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